. wWith the intention of ‘ascertaining whether any period of the
dey favours a change to southerly windrdirections at Wellinpgton, the Kelburn

anemograme have beén subjected
pared frequency tables showing

to a sinple enalysig Wy D»e Bondy, who pre-
the number ©f changes at each hour N,Z.H.T.

for individuel menths throughout the decado 1932 ~ 1941s ~ -Any wind change
to the southerly guadrant was oounted, the cconsion being eredited to the
pneavest exact hour. At the sams time & sub<gPoup of gtrong soulherlicn

was exemined, for this purpose

a "strong" southerly being defined arbit-

rarily as one which within three hours of the dircction change attained a
mean velocity of at least 10 miles per hour, The time of the change atill

vefers to the initial wipd shift irves

gotive of the initial speed. Al}

southerly changes not thua olggaai1a§;gstrqu¥Aw111 ve described as "weak".

N,

Table Ia cets out the sverage mumber of veak and strong

changes per month and per yosy

show the average interval in days between successive changes. & To gener~

while Teble Ib givés equivelent data which

alise about L weak southerly changes. ogour monthly as well as 3 td 4 strong
changess Xn January 1939 there were as many as 12 chenges 9 of which were
strong and in contrast only 2 changes both of which ‘were wesk occurred in
Februsry 1932, The snnual frequency extromeg ¥ers &o follownst~ least in

1932 with only 75 changes including only 28 strongj most in 1939 with 11k
changes, 58 beilng stwong; 1540 had west wesk changesy Vize 62, besides Lt

atrongs

There are usually Powest changes in July; feweat etrong
changes in August, February and July; and fewest weak changes in July and

Cepterhols , o
BB L,
(a) Average nu&ber:Q?vﬂbuther}gvghangesﬁ'
. Feh.. Mo D . Ju iagee s Bope Oets Nuts Plogs - Toar,

Wetk  Le§ 349 3 5.7 lely 207 'he3 208 3.8 Le7 Le5 ATe5
voak - 12 23 0 38 3 gi?r.. Si0. 2B 3.6 ka5 W BN WA
Totﬁl 3.5 606 B'Q 7' 7'!} Qz" . 5*7 7" 60}4, 8,3 P’Q:’S ?!‘3‘ ,89'9

— e S .

(b) Average interval in days hetween goutherly changés.
desk 6.3 7e5 749 o7 8ol 628 1145 Te2 107 842 Gok 6o T
Givong Bub 10e5 746 $8 el 707 1003 41a1 B3 619 8.3 ol B,Z
Total 3.6 Lol ~3g9 h‘ik %»2” 3?@ ;‘5944 Hels k;? BeT B¢ 5a9 Lal

- A v I :
Table IIa shows the %ﬁgquéﬁggeo}’aceaaiona during the ten

yesrs considered when southerly winde eet in during the three howrly .

intervals centred at midnight,

3 f.ms €40, the information being divided

seasonably and according to the two grades of wind strengthe The diurnal

variation of thess frequencles

18 perhaps better illuatrated in the alter-

_‘pative Table IIb wherein the frequencies are expressed as percentage

deviations from the mean of the season or OlesRe.

{a) Number ef‘aaﬁtherlyYQhangea arviving within 3-hourly
periode centred at the Lollowing hours (totals for

1532-1ol1)e.

- . R ©

iw(Cont;nued over page)

the
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(Page two.)

| TABLE 11 (Continued)

¢, season.| O 06 02 1p 4B 18 21 Total
, - | spring T% %7 18 1 f%* }1.,125"? B 1135 . b8
s Gunmen | 16 146 17 17 26 1€ 1%_-1' © 1433 Lo
/ Weak |Autumn | 12 16 41 22 20 9 9 11
winter | 9 7 13 12 28 23 14 & 1414
Yean. | 49 56 59 69 90 59 -56 3T . 1475
Strong| Spring | 12 11 18 13 18 18 16 11 147
- sommer | 9 5 16 18 43 718 11 97
Autwon | 15 13 14 18 ,1£ 10 17 113 )
Winter | 12 12 5 14 Al 43 13 14 97 .
Year 48 41 53 63 .60 L9 57 53 |hak

spring | 24 2836 31 3h 2g 28 20 . |230
All Sommer | 25 21 33 35 39 32 TR

- lAutumn | 27 29 25 kO 35 20 26. 26, .
Winter | 21 19 18 26 L2 36 27 22 Lo e
Year 57 97 412 1327150 108 443, 90 - . 899

() piurnal '»variation' ot frgq;dgngy ef-' éantherly
changes exprosgdd as pencentagg“&eviations
~ " from tho means.

Spring ”~2.w@gi§§? +
Weak |Summer | -0F -0z '+ -
Autumn | -2 % -3+ :
Wintex | =5~ «6 =1 - al
Yeay -2 -“
- lgpring | =2% -3 3 -
strong| Summe® -5 ~T% v v

Autumn | +0% -1
Winter | O  ~0% -

Year -1 =3
' spring | -8 -og +3
A1l Summer —T% 3% . +2 42k vbg oBEm e
' Autump | ~0% O -1% 4B 4D et

Winter ~2% -3y TR R
Year | -1% -4 0 2

' reple ILI gives the diurnel variapion averaged over the whole
period for each of the 2L hours put the flgures have heen gmothed glightly
by the formula . Lo e SR

als -1 & G EIEL, | b e apd +ap tentd
Where the an'ﬁeprq&enp'thaiuﬁamgathea sories of hourly valuess
The smoothed hourly values havg‘been‘exprgasqa.aa departuresefrom one
twentyfourth of the totadl . o Ry
' Figure 2 glves graphical representatfons Qf1these variations.
JPABLE III. I -

_ Frequency of tiﬁe'qf_arxiyal'of‘sbuth¢r1y changes, Number
of changes in ten years expreased ag d@pgrtures'from‘the average. (Data

!

have been'amaothed'slightlya) e o
fowr BT E 5 H 5 6 7 8.9 19011ﬁi2@1ﬁ“T@éTE?&ﬁ?ﬁ??iéﬁTéﬁécfai:@ﬁ“ﬁj‘igﬁal

Weak -k (2 3|-11+2|+ 0 -3 +2[+3[+5 [+3 [+10]4+8 |¥7 O k4 «1151 o -4 F7|-9 |5 9.8
| of+3|+T 52 o l-2 Ll b [r2 |0 [0} -3 -8 377

stromg-2t1 |0 |-j-2{+1 | O 2
-3‘+1 +7l+1% glera+7 s 2] 4|0 0 |0 01‘7 ’42f43 375
i - ] Lo .

A1l ~5|~3 -3r5\~1 +2]‘o

i
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/" b begomes apparent that there ia a definite tendency for weak ‘
stherlies to come in during the period 8 a.ms to 3 pems, noon being 1

che most favoured hours This suggesis that sea-breeze affects play

/& prominent part in producing such changes. When treated geasonally
weak changes show decreasing diurnal vakiation of Lfrequensy in the
order =~ Winter, Autumn, Summer, Springe In Sumney, however, the mid-
day peak is very sharp and there are more ight southerly changes than .
in the other seasons. ' : g ‘ :

The large Winter variation is the most remarksble Ceature of thig
set of data. The hour of maximm fregquency is approximately: Opring -~ & BeMe;}
Summer ~ 12 a.We} Autumn -« 9 .a.me} Winter — 1 peme ;

The date for the strong changes are wore irregulares On the average
. the chief features are a meximum sbout 10 f.ms, 2 secondary maximum at 8 pems
and a minfmum at 11 pews Bummer is the season showlng the greatest daily
variation with maximg gbout 9 aeme and & psmy sad minima about 3 a.ms and
3 poms  Whether this Souble fluctuation im a real effect or not is not clear,
However, the chisf meximum in the forencon ﬁzzgfeata, that the sea Lrueze affects
in their full Summey development produce & noticeble influence upon even the
stronger southerlies, One other pronouneed Tfeature is worth mentioning,
nemely the minimum oocurring about 6 Bole in ¥Winter, .

RS T T S A S TS B T
Ry Rigurex@rgiveRrEEREriaNl PEpEEEetE iR L AR A S E O,

The corparative shortness of the peried of the daia mukes & detalled
discuspion of the seagonal effects upon the diurnsl frequency variation
inadvisable. I% would appear that the regular diurnal Laroustric fluctuutions
are not directly concerned. The most promising field for conjecturss con- ;
cerns stability, it i1s posaible that the increased turbulence over the land
_during the day or the formation of low level inversfions at night may have an
eppreviable lafluence, L S ' «

The case of Datur ) 3
of & mid-day change st Wellingtons. 'The prezsure gradient at the time was
southwesterly with an antiocyclone %9 the noptlwveat.  Luring the Feiday the
gurface winds backed from southerly to northwesterly and freshened temporarily
during the afternocn. By 2300 hours there was ouly 8 very 1isht WY breeze
which bsgame obill weaker after OLOO hours on Saturday, there being only isol- |
ated puffs shown on the anemometer with completely calw intevvals, At 1000 .
hours very light ESE airs commenced,changing mt 1210 to 888 and increasing in
force. The directions were rather varisble and Went to SW at 1245 by which
time @ moderate wind was blowinge A fupther vepring to W at 1300 was followed
by @ backing to the pouth st 1400, the breeze persisting with intermittent
gusts to 20 m.Dshe,or more uniil lnte eyenminge: - -

) ¥ridey night was clear and frosty in ceniral New Zeslund and from 0BG
on Saturday onward there was & smoke haze over ¥Wellington, the top of the
haze being noted from Kelburn to rise during the morning from 300 Treet te 1200
feet, This Latter height agreed with the repori from the Union Alrwayas
plane from Palmerston North in the middle of tha morning. From the upper air
temperatures it would sppesr that the ¢hange ocsume soon after the ground had

reached the representative temperature,

‘he Kelburn pilot balloon at OLOO indlcsted & elight westerly drift up
to 4,000 feet but by 0800 there were noneasterly 8irs up to 130 feat with
1ight northwesterly + ebove until the southwesterlies ceme in at 3, 500 feat..
The 1010 balloon gave ‘the limit af the ‘northeasterlies as 1,000 feet with -
northviesterlies up te 2,500 feety = 'In the afternoon .there were southeasterlies
below tending mouthwemterly with belghbs ~ ;- ST 4

It may be noted thet there was no Air mass ghange there being 8 steady
rise in dggymim' (after the fromt) from 36% P to U2 F .at 1400 and theresrter,

2 Blow dearesse, the variations, showing no apprecisble discontinuity as a
result of the -'wina change, v(ex-a_"aqngigmt;wigg inamgz.:diuxfnal affeote -

I
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It would appear that the comsation of - the ‘cold drainage off the high
land and the burning off of the ‘teuperature inveraion Wware major factors
upon. the time of’the wind changg;f::ﬁ=s~;'§f@;1samm_z"t.hq change convective instabe-
‘1lity increased as shown by the sudden appeareuce of cumilus ¢loud, of which
the development become sufficien late in the evening %o preduce a showers
Hention should be made of the fact that South Taland stations had 1ight
westerly winds changing to southweaterly during the morping. For instance,
‘at Cape Cempbell the' wind backed from Wl to southerly at 1050 which was 80
‘minutes before the ‘change at Kelburn, 8 time interval too short considering
~the wind speeds concerned for: the change %o have advenced scross Cook Strait
as a defintte wind shift line. - Nevertheless Bome. sort of squall Yime must
have developed within the'Siraits region s a 1ing of towering eomuluy: . -
- W88 observed offshore from Wellington brior %o the changes, = -
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